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| - Status of Changchun KHz Control System

 Now Changchun observatory 1s developing the
Kilohertz SLR, and has already completed hardware
and software subsystems at from several hertz to more

than 2 kilohertz frequencies under Windows XP
environment.

* This new subsystem has been applied in Changchun
SLR system at 20Hz due to lack of Kilohertz laser.
Then, a Kilohertz laser borrowed from Wuhan was

used to test in this system and 1t worked very well
during that period.




Hardware Design

 The hardware control system 1s mainly composed of
three parts: accurate timing part, range gate control
part and laser fire control part.
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Hardware Design

From the above frame , 1PPS signals and 10MHz
signals are provided by HP58503 A GPS time and
frequency receiver, and range gate control system 1s
used to produce the range gate and laser fire control
system to produce laser fire.

ISA bus 1s used to transfer the data in real-time
between PC computer and control circuit.



Hardware Design

 Accurate timing part needs standard 1pps signal and
10MHz signal to support its normal running, which are

provided by HP58503A GPS time and frequency
receiver.

 Range gate control part calculates and generates range
gate signals.

 The range gate signals depend on the main pulse. Once
the main pulse signal is detected, the range gate signal is
allowed to be generated. At this moment, read the
accurate time-tag from timing system, calculate the
range gate, put it into the FIFO buffer, and send the
range gate at the corresponding time to produce range

gate signal.



Application program Design

e The software is compiled in VC++6.0 language,
running under Windows XP environment. Windows
XP is a multiply users’ operating system, hence its real-
time capability is not so good as single user’s operating
system such as DOS.

* The software completes the following functions, such as
data calculation, range gate and fire control, data
collection, and tracking control and display. While the
interface capability provided by Windows XP is well.

 The runtime environment as follows: Windows XP,
CPU Pentium4 3.0G, Resolution 950*680, Main
memory 1G.



Application program Design
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Software flow chart
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The Laser

Model DS20-532
Wavelength 532 nm
Average Power @ 10 kHz 18 Watts
Nominal Pulse Width @ 10 kHz | 40 ns
Pulse Energy @ 10 kHz 1.8 mJ

Beam Mode TEM,,- M*<1.1
Polarization 100:1 Vertical
Beam Diameter 1.0 mm

Beam Divergence 1.6 mrad
Pulse-to-Pulse Instability <3% rms
Long-Term Instability +/- 3%

Pointing Stability <25 prad

Pulse Repetition Rate

500 to 10kHz

Photomica Ind mivies




' > Experimental Results

2 SLR Track (2KHz)
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Summary and Conclusion

* The hardware circuits run well such as fire control
circuit and range gate control circuit, and the
software could complete all works such as
collection data and tracking.

 We can draw a conclusion from the experiment
above changchun KHz SLR system that it provides
good practicability, strong dependability, and wide
compatibility.

e If there 1s a suitable high repetition rate laser
instrument (up to several KHz), Changchun SLR

system can work at that frequency now.






